Introduction
============

Reconstructive surgical urology in the 21st century maintains an important role in the correction of penile deviation. Peyronie's disease (PD), congenital penile curvature or penile deviation after genital trauma can have a major impact on quality of life, therefore several surgical techniques have been proposed according to the grade of penile deviation.

Reed M. Nesbit pioneered the reconstructive surgical management of PD in 1965 \[[@R1]\]. Nesbit's procedure shows a low complication rate and is recognized as gold standard for the treatment of penile deviation or Peyronie's disease. However, shortening of penile length by 1--3 inches occurs in most cases, therefore Nesbit's procedure is limited to patients with adequate penile length and mild to moderate curvature \[[@R2]\].

This technique has lead into several modifications \[[@R3]\], \[[@R4]\], \[[@R5]\]. However, the results overall have been either less satisfactory or almost similar to those using the Nesbit procedure \[[@R6]\], \[[@R7]\], \[[@R8]\]. Other procedures involving grafting with or without excision of fibrous plaques claim better cosmetic results \[[@R9]\], \[[@R10]\], \[[@R11]\], but their long-term results are still pending.

The interaction of all corresponding penile tissue layers (tunica albuginea, Buck's fascia, dartos fascia, penile shaft skin) leads to an increase of rigidity und tumescence and allows an even erection of the penis (Figure 1 [(Fig. 1)](#F1){ref-type="fig"}). If there is an uneven erection, the cause can be congenital or acquired \[[@R12]\].

A congenital penile curvature may be caused by hypo- or epispadias, chordae without hypospadias or by a genuine congenital penile curvature.

Induratio Penis Plastica (IPP) or Peyronie's disease most commonly occurs as an acquired form of penile deviation and has been first described in 1743 \[[@R13]\]. The disease progresses in stages and begins with an acute inflammatory phase with painful erections and palpable painful plaques. The plaques usually develop on the dorsum of the penis in most cases and lead to a concave curvature on the side of infestation. If plaques form on either side of the penis, a significant shortening of the penis may occur due to tissue placation (hourglass deformity). Particularly induration of the upper coronary sulcus can lead to severe deteriorating dysfunction of the alongside running vessels and the neuro vascular bundle. Impaired erection and numbness of the glans may be the result. Eventually a change of curvature when the penis is erected occurs. Painful erections often resolve after 6 months and deformity of the penis stabilizes by 12 months. During the stable phase with fibrosis, calcification and further penile deviation, erectile dysfunction (ED) may develop or progress \[[@R14]\].

An acquired penile curvature may also result from penile fractures mostly caused by vigorous sexual intercourse when the penis is bent by hitting the perineum of the partner. Other reasons for penile fracture leading to penile deviation are failed early surgical management after penile injuries, open surgical procedures with subsequent scarring, urethral instrumentation (e.g., internal urethrotomy) or intracavernous administered substances \[[@R12]\].

Patients and methods
====================

We reviewed the short-term outcome of 5 patients who underwent Nesbit's procedure between February 2010 and October 2011 in our institution with mean duration of follow-up of 10 months (2--20 months). Preoperatively, causes for penile deviation were recorded. The patients with PD had stable disease for more than 1 year and persistent sexually disabling penile incurvation of more than 30°. The angle and degree of the penile curvature were determined by history and by photographs of the erect penis either taken by the patient or as arranged at the hospital before surgery. A subsequent detailed physical examination and response to intracavernous injection of a test dose of erectogenic medication ruled out any active organic etiology for erectile dysfunction. Postoperative outcome was recorded by clinical examination addressing complications related to the operation (shortening, decreased sensation, pain, palpable nodules and recurrence of curvature) and by auto-photography of the erect penis. In addition, a telephone interview by an independent reviewer was performed regarding erectile function (using the International Index of Erectile Function-5 questionnaire, IIEF-5 score) and overall satisfaction (completely 100%, partially 50% or not satisfied \<50%). In addition an English language Medline review regarding current surgical reconstructive techniques for penile deviation was performed.

The surgical procedure starts with an artificial erection generated by injection of physiological saline (Figure 2 [(Fig. 2)](#F2){ref-type="fig"}). Then an elliptical excision of the tunica albuginea at the convex side is made, i.e. we excise an ellipse of 1 mm wide for every 10 degrees of deformation on the aspect opposite the deviation and leave the plaque on the deformed side (Figure 3 [(Fig. 3)](#F3){ref-type="fig"}). Finally, absorbable sutures are used for subsequent closure of the tunica albuginea to straighten the penile shaft. Urethral Foley catheters were placed in all patients. Elastic bandages were applied in all patients postoperatively in addition with bed rest, penoscrotal elevation and prophylactic antibiotics.

Results
=======

All patients presented to our hospital with a penile deviation between 30--55° (mean 42°) with a mean elapsed time from start of penile deviation to operation of 32 months (14--42 months). Mean age of patients was 58 years (51--66 years) and mean time of operation and hospitalisation were 47 minutes (38--63 minutes) and 5.6 days (4--7 days). All patients but one, whose deviation resulted from a surgically untreated penile fracture during sexual intercourse, presented with typical clinical signs of PD with penile deviation, painful erection and penile plaques not allowing satisfying sexual intercourse. Mean age of onset of disease of these 4 patients was 56 years. One patient had Dupuytren\'s contracture as a comorbidity and 1 patient had previous failed Extracorporal Shockwave Therapy (ESWT) for plaque disintegration. This patient also had a Nesbit's procedure elsewhere due to a right-sided deviation resulting in an opposite curvature to the left. Postoperative fever occurred in two cases, 2 penile hematomas were managed conservatively. Severe shortening of the penis was complained by 1 patient with insufficiency of sexual intercourse with penile size of 8 cm and therefore this patient did not answer the IIEF-5 questionnaire. In addition 1 patient reported decreased sensation of the glans, where as mean IIEF-5 score was 18.8 postoperatively hazarding two patients with erectile dysfunction. Furthermore, satisfying straightening of the penis after surgery was reported by all patients and proved on last consultation of follow-up.

Overall, 2 patients were happy with the outcome of their surgery and 2 were partly satisfied due to reduced erectile function. However, 1 patient expressed dissatisfaction with his surgery because of severe penile shortening (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

Discussion
==========

The surgical reconstruction of penile deviation should focus on correction of either the convex or concave side. On one hand this can be done by lengthening the shorter side (using a graft) or shortening the longer side (using a plication procedure). Plication of the tunica albuginea should be considered in patients with adequate penile length, rigidity, and curvature less than 60°.

The Yachia procedure is a modification of the Nesbit's procedure and relies on the horizontal closure of a longitudinal incision in a Heineke-Mikulicz fashion \[[@R3]\]. This procedure has also been well documented with favourable results of 95% success rates \[[@R7]\]. In contrast to Nesbit's procedure the Schroeder and Essed technique omits the excision of the tunica albuginea. Moreover, multiple nonabsorbable sutures shorten the length of the corpora cavernosa on the convex side and provide a compensation of the deviation \[[@R4]\]. A comparable large study of 124 men with mean follow-up of 2.6 years showed a patient-measured outcome satisfaction of 96% \[[@R15]\]. The advantages in this technique rely on the fact that there is no excision of plaques or dissection of the neurovascular bundle, thus limiting postoperative erectile impairment.

In the presence of a curvature \>60°, hinge and hourglass effect a plaque excision in combination with grafting procedures should be considered \[[@R16]\]. With graft-based penile reconstruction the plaque is removed using microsurgery with preservation of the neurovascular bundle and the resulting defect is covered with endo- or exogenous material. The graft should be sufficiently extensible, infection-resistant, low-inflammatory and be sterile \[[@R11]\]. There are several different materials to cover the penile defect, e.g. autologous dermal grafts \[[@R9]\], the saphenous vein \[[@R10]\] or bovine pericardium \[[@R17]\]. The main advantage of these methods is to compensate the penile deviation without shortening the penis. However, the rate of postoperative erectile dysfunction is higher than after plication techniques. Austoni et al. reviewed 564 patients with a reduced stiffness during erection in 113 (20%) and a graft shrinkage with subsequent re-deviation in 17% of patients \[[@R18]\]. More recently, El-Sakka et al. report on 113 men treated with saphenous vein grafting with a follow up of 18 months and satisfactory straightening of the penis in 96%, but de novo ED in 12%, and a change in penile sensation lasting longer than 6 months in 10% \[[@R19]\]. Polyester and polytetrafluoro-ethylene represent synthetic graft options, but an increased risk of infection, allergic reaction, enhanced inflammation causing fibrosis, and higher rates of contracture do not favour for wide spread acceptance \[[@R20]\]. Therefore, an ideal graft tissue has not been found yet, although reports of promising alternatives have been described in small patient numbers \[[@R21]\].

If ED caused by cavernosal arterial insufficiency, venous leak, or combined vascular abnormalities is present, a penile implant (rigid or semi-rigid) for straightening the penis allowing on-demand erection is an option \[[@R16]\].

Surgical correction of penile curvature remains a challenging procedure where patient selection regarding the operational technique is of important relevance. Therefore we selected our patients carefully, i.e. we excluded patients with penile curvature \>60° and pre-existing erectile dysfunction from offering Nesbit's procedure.

Sexual intercourse and genital self-manipulation are most causes in industrialized countries for penile fracture and, if not operated immediately, cause subsequent deviation. A recent report of the U.S. National Statistics on Penile Fracture describes 1,043 men with mean age of 36.7 years for hospital admissions secondary to penile fracture in the years of 2006 and 2007 \[[@R22]\]. A technique called Taqaandan, where the top of the erect penis is bent forcefully against the rest of the stationary shaft to induce a cracking noise is the cause for most penile fractures in young men in the Middle East. Zargooshi et al. report on 269 of 352 operated patients between 1990 and 2008 with penile fracture to have practised Taqaandan with mean age of 29.6 years in Iran \[[@R23]\]. In fact the number of patients not seeking immediate medical assistance after penile fracture remains unknown.

A recent survey in the Cologne area demonstrated a prevalence of 3.2% (142/4,432) for PD with mean age of 57.4 years \[[@R24]\]. Thus, PD is no longer classified as a rare disease and requires adequate treatment. The increasing prevalence is most likely due to the recognition of a bent penis during tumescence in men with erectile dysfunction who are now being treated with phosphodiesterase therapy.

Although we report of a small patient population, onset of PD with clinical findings and the presence of penile deviation after genital trauma in 1 patient coincide with reports in the literature. Moreover 2 patients reported partly satisfaction after surgical reconstruction of the penis because of erectile dysfunction validated by a decreased IIEF-5 score. Due to a follow-up of less than 4 months in these patients we have not yet started phosphodiesterase therapy allowing tissue healing. One patient reported no satisfaction because of insufficiency for sexual intercourse due to decreased penile length. The rationale for unfavourable postoperative outcome should be explained to the patient preoperatively in detail, i.e. the risk of subsequent deviation, the risk of erectile dysfunction and hypaesthesia of the penile glans with penile shortening, infection or hematoma. Ralph et al. demonstrated a 82% success rate for sexual intercourse in 359 operations over 15 years after Nesbit's procedure \[[@R2]\]. However, shortening of penile length by 1--3 inches occured in most cases, therefore this procedure should be limited to patients with adequate penile length and mild to moderate curvature \[[@R2]\].

One patient in our study reported of persisting erectile pain and remaining penile plaques and curvature after ESWT. Performing an ESWT can relief pain and can fracture the calcified plaques \[[@R25]\], whereas first double-blinded, randomized, placebo-controlled studies did not observe any significant change in penile curvature after ESWT \[[@R26]\]. Nevertheless it must be stated that ESWT currently does not play a significant role in the treatment of PD.

In conclusion, the surgical reconstructive management of our patient's penile deviations with the Nesbit procedure confirms temporary results for the success rate of straightening the penis hazarding the risk of erectile dysfunction and significant penile shortening. Our patients presented with all characteristics of penile deviation, future recurrence of Peyronie's Disease with subsequent penile curvature has to be determined in the long term. Despite the fact that this study shows short-term follow-up with a small number of patients, we believe that the Nesbit procedure is still a useful technique after its introduction more than 40 years ago. However, patient selection and informed consent are important factors for good success rates.
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